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10.2 CHEMICAL-SPECIFIC CONCEPTUAL SITE MODELS

The CSMs for the 13 indicator contaminants +Es are presented in the following
subsections. Each discussion includes with a brief presentation of contaminant
distribution, potential sources and pathways, and loading, fate, and transportznéd
concludes-with-a CSM-summary. For each CSM, a three-section panel series is
provided that presents cross-media contaminant distributions and available source
information and presents a subset of the contaminant distribution data. An electronic
version of the three-section CSM panels is included in Appendix I.

Panel A presents summary information on the observed concentration in surface
sediment using Thiessen polygons to spatially represent concentrations between data
points, sediment traps, riparian soil/sediment, surface water), and TZW from RM 1.9 to
11.8, excluding dredge and cap sample locations. A histogram of the surface sediment
data is included in the top left-hand corner of each panel to show the distribution of the
data. Unfiltered push probe, filtered push probe, and peeper results are displayed for
TZW. Surface water XAD data are presented for total PCBs, dioxins/furans, total DDx,
total PAHs, total chlordanes, aldrin, and dieldrin. Surface water peristaltic pump data
are presented for arsenic, chromium, copper, zinc, and TBT. The BEHP data presented
are a combination of the XAD and peristaltic pump data.

Panel B presents a summary of subsurface sediment concentrations and large-scale (>30
cm) erosional/depositional areas predicted for a major flood based on the FS HST
model for the Study Area (Chen 2011, pers. comm.). Thiessen polygons on these
panels represent concentrations in the sediment interval just below the surface sediment
(typically the B interval). A histogram of the subsurface sediment data is included in
the top left-hand corner of each panel. Also included are icons depicting the locations
of 10 major types of historical industries that are or were active in the Study Area.

In addition to the erosional/depositional information shown on Panel B, Map 10.2-1
shows areas in the Study Area at risk for surface sediment disturbance from incidental
anthropogenic activities based on water depth and in-water operations. This includes all
areas above the -5 ft NAVD88 contour that are potentially subject to boat wakes, areas
in the immediate vicinity of docks and berths, and any additional areas where sediment
scour that did not appear to be due to natural forces was evident in the 2002-2009
bathymetric time-series data set.! This map does not include an analysis of those
activities that are specifically intended to move sediments (shoreline/structure
construction, maintenance dredging, or remedial capping/dredging).

Panel C presents whole-body concentrations in field-collected smallmouth bass, clams,
crayfish, and sculpin. A detailed view of the composite groupings can be found on
Map 2.2-10a—d.

! Map 10.2-1 is a qualitative presentation of areas where there is a reason to believe that anthropogenic disturbance
risk may be relatively higher than other areas.
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For each upland site that has undergone sufficient investigation to identify known or
likely complete pathways, a box is shown on the panels listing the applicable pathways
and noting whether they are complete or likely complete. Where there are insufficient
data to make a determination or when a complete pathway was determined to be not
present (see Tables 10.2-1 and 10.2-3 through 10.2-14), no information is presented.

Along with the panels, three figures are provided for each CSM chemical to portray
loading, fate, and transport processes under current conditions in the Study Area3. The
first figure consists of a pair of box and whisker plots; the first compares the range of
the estimated external and internal annual loads to the Study Area for each of the
loading terms quantified for a given CSM contaminant, while the second compares the
concentrations of the chemical in surface sediment, sediment traps, and suspended
solids in surface water for the entire Study Area. The second figure is a box-and-arrow
diagram* depicting relevant loading, fate, and transport processes for each CSM
chemical at the Study Area scale. The third figure provides a graphical comparison, by
river mile, of the quantified external and internal loading terms, including central,
upper, and lower estimates, and affords additional resolution of spatial patterns in
loading to the Study Area. As documented in Section 6.1 and Appendix E, external
Ioadlng of each CSM contaminant to the Study Area was estimated quantitatively er

i for upstream surface water,® stormwater, atmospheric deposition to

3 Includes surface water and bedded sediments in the surface mixed layer (040 cm bml).
4 This diagram does not attempt a mass balance because sufficient data are not available and because of the
varying levels of quantification (qualitative to quantitative) of each term.

5 As discussed in Section 6.1, estimated upstream surface water loads were developed using data from both RM 11
and RM 16. Because of the complex hydrodynamics on the LWR between its confluence with the Columbia
River (RM 0) and the entrance to Multnomah Channel at RM 3 (frequent flow reversals, see Section 3.1.3.3),
surface water chemical loads leaving the Study Area at RM 1.9 could not be estimated using the simplified
approach described in Section 6.1. The furthest downstream surface water loads for the LWR were estimated at

RM 4. Surface water loads exiting the Study Area via Multnomah Channel were also estimated.
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the water surface, and groundwater advection through subsurface sediments.
Quantitative to-semi-guantitative-estimates were also generated for upland groundwater
plumes and permitted point-source discharges for a subset of the CSM contaminants for
which these terms may be significant. Unquantified loading terms, including bedload,
volatilization, and riverbank erosion, are represented qualitatively on the box-and-arrow
diagrams. The only contaminant fate and transport mechanism internal to the Study
Avrea for which quantitative estimates were developed in the R is pore water advection
from surface sediment to the overlying surface water column. Other internal fate and
transport mechanisms, including sediment erosion, sediment deposition, sediment
burial, and biological and geochemical transformation (degradation) are represented
qualitatively on the box-and-arrow diagrams.

10.2.1 Total PCBs
The Study Area graphical CSM for PCBs is presented on Panels 10.2-1A-C. [

‘ 1 Commented [Int3]: The panels have been updated to include
data formerly included in Appendix H in the 2011 Draft Final RI.

PCBs are a class of nonpolar, synthetic, halogenated hydrocarbons that were
manufactured in the United States between 1929 and 1977 and widely used for a variety
of purposes.® Current allowed uses include transformers, heat transfer systems, natural
gas pipelines, existing carbonless copy paper, and electrical switches. Historical PCB
uses included dielectric fluids in transformers and capacitors, electrical cables, cutting
oils, hydraulic oils, lubricants, heat transfer fluids, plasticizers, flame retardants,
additives to pesticides, paints, carbonless copy paper, caulk, adhesives, sealants, in heat
transfer systems, electromagnets, and for dust suppression. PCB sources in waste
materials include scrap metal recycling, auto salvage, used oil, recycled paper, asphalt
roofing materials, building demolition, and in the repair and salvaging of ships,
locomotives, heavy equipment, and manufacturing equipment. Although PCBs are
ubiquitous in the environment, commercial PCB production in the United States ended
in 1977.

Although PCBs do PCBs-de-not+readihy-degrade in the environment (e.g., by reductive
dehalogenation), they are persistent.-and-are-tipophitic,persistentand-tend-to
bioaceumulate(Erickson-1997). Fhey-PCBs are hydrophobic/lipophilic organic

substancestexicants that accumulate in organisms both by uptake from the environment
over time (bioaccumulation) and along the food chain_(Erickson 1997). PCBs
biomagnify with each trophic level in the food web (biomagnification). In aquatic
organisms, the rate and physiological mechanism of PCB metabolism depend on the
species and the specific type of PCB.

&MM“ } i O
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As PCBs are no longer produced and sold, current significant primary releases to the
environment are uncommon; however, relatively small PCB releases still occur.
Consequently, most of the mass of PCBs found in the Study Area sediments is_primarily
derived from historical sources. In addition, secondary sources may introduce PCBs to
the L\WR-lower Willamette River through a variety of environmental pathways as

described in Section 10.2.1.2.‘ Commented [Int4]: This was deleted here but this concept was
S added to the PCB CSM Summary section.

10.2.1.1 PCB Contaminant Distribution \{ Commented [KK5RA]: Since the PCB CSM Summary was }
. . . . . deleted, this text is retained.

}9.—2—%—@% /{ Commented [Int6]: These definitions were deleted for some IC J

and not for other, we re-inserted them for all.

On a harbor-wide basis, the highest PCB sediment concentrations occur in gepesitional
nearshore areas and in locations proximal to local upland sources (Map 5.1-2a—-m and
Panels 10.2-1A-B). Relatively high concentrations of PCBs are also often found in
riparian sediments, sediment trap samples, surface waters, and biota samples in the
areas with elevated sediment concentrations.

Similar spatial and concentration trends are observed fo+in subsurface sediments (Panel
10.2-1B). Areas where surface and subsurface concentrations are not well correlated
may be an indication of spatially and temporally variable inputs and sources, or to
different influences from sediment transport mechanisms. Areas where the highest
concentrations of PCBs in sediment are observed include RM 11.3E, RM 98.8-10W,
Swan Island Lagoon, International Slip (RM 4E3.7-3.8E), RM 2.1-2.5E, and RM 4.0 to
4.1E. Total PCB concentrations are generally higher in subsurface sediments (Panels
10.2-1A-B, Maps 5.1-2a—m, and Figure 5.1-33), pointing to predominantly historical
total PCB sources and higher past loads. but eExceptions to this gererak-trend are noted
at RM 11E, Swan Island Lagoon, and Willamette Cove.

Exceptions to the pattern of higher concentrations at depth are found at RM 11.3E, in
Willamette Cove, and in Swan Island Lagoon. PCB concentrations in area of RM 11.3
are greater in surface than subsurface levels along the eastern nearshore area and
adjacent channel edge. The nearshore sediment PCB distribution, as well as the
collocated surface water and sediment trap data, indicate a local, recent input and/or
redistribution of PCBs historically released into this area and present in the sediments.
Anthropogenic sediment disturbance in this area also may have altered the distribution
of PCBs with depth in the sediment column and re-exposed and re-mobilized subsurface
contamination.

Collocated surface and subsurface samples from the inner portion of Willamette Cove
also exhibit higher surface PCB concentrations than at depth which may be indicative of
higher recent inputs. Finally, in Swan Island Lagoon mean surface and subsurface total
PCBs concentrations are approximately the same. The lack of a vertical gradient may
reflect a combination of time-varying inputs, low net sedimentation rates, and localized
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high surface sediment mixing rates that result in variable spatial trends in sediment
quality with depth.

Relatively high concentrations of PCBs in surface water are generally found in areas
with elevated sediment concentrations. The highest total PCB concentrations were
associated with single point samples in Willamette Cove and at RM 5.5. Total PCB
concentrations at RM 11 were consistently higher than at RM 16, suggesting a source or
sources between these locations. Aside from these exceptions, the range of total PCB
concentrations within the Study Area surface water was fairly consistent.

Inthesedimenttrap-data-Total PCB concentrations in the Study Area sediment trap

datasamples were qeneral%qheemsameleseeﬂeeted%etween%land&&%

greater than upstream concentratlons in most cases. These trends were qenerallv also
reflected in the Aroclor data. The downstream total PCB concentrations are generally
the same as the concentrations observed in Multnomah Channel and seem to be
approaching upriver concentrations, although the total PCB congener concentrations are
about two fold higher. The concentrations entering the site, at least in the eastern
nearshore region are similar in concentration to the upriver sediment traps indicating
that for the time periods measured, the downtown reach has little to no influence on the
incoming depositional sediment concentrations.

Fhe-Hhigh concentrations of PCBs were typically found in biota samples in areas with
high sediment concentrationst /W Commented [KK7]: To be consistent with discussions of other ‘

media, there should be a discussion of which biota samples and
where to corroborate this statement.

Spatiall variations in PCB composition (based on congener data) are evident throughout ) — —
A . T Commented [Int8]: Discussion of chemical signatures and
the Study Area, and areas of elevated PCB sediment concentrations often exhibit chemical group composition should be retained, This informationis

congener homolog patterns that are distinct from surrounding areas of lower PCB importﬁr_tt lto the CSM (in particular, aids in interpretation of single
concentratlons (Maps 5.1-32 and 5 1- 33 Figures 5. 1 35a—c and 5 1-36a-C). tneenetaJr vs. multiple sources).

Commented [KKOR8]: If you would like more discussion of
patterns, then we should discuss.

o

Forthe-areas-of elevated-concentration-noted-above the- PCB homolog patterns in

surface and subsurface sediment, as-wellasinthe sediment traps, and in the particulate
portion of the surface water samples, are often similar within each area. Subsurface
sediment patterns are less consistent with surface sediment homolog patterns for the
areas at RM 6.9 to 7.5W and RM 2.1 to 2.5E when compared with the otherelevated
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Relatively low of PCBs are widespread in portions of the harbor
away from the localized areas of elevated concentrations (Panel 10.2-1A and Map 5.1-
1).

The

homolog patterns in these widespread, low level PCB areas are generally similar in both
depositional and erosional areas, have less distinct variations than areas of higher
concentration, and may reflect inputs from upstream and transport within the Study
Area.

10.2.1.2 Potential PCB Sources and Pathways

Numerous upland sites have been identified as being known or likely historical and/or
current sources of PCBs. These sites discharge directly to the river or discharge
through shared conveyance systems (Table 4.4-1). Historical and current known or
likely complete pathways for PCBs in stormwater have been identified at several
properties associated with former shipyards and sites where transformers were serviced
and/or dismantled. Historical wastewater discharges associated with ship building and
decommissioning, electrical component manufacturing, and leaks and spills from
equipment that used fluids e
hydrauhic-eils)-are likely, but have not been specifically identified or quantified.
Wastewater discharges are currently regulated primarily through NPDES permits.

Potential upland and overwater sources and identified known and likely complete
migration pathways are identified on Table 10.2-1 and Panels 10.2-1A-C. These
sources and pathways, identified on the basis of the process described in Section 4.2,
focus on ECSI sites and are based on a review of information in the associated DEQ
ECSI files and other readily available site information, including, in the case of LWG-
member sites, information provided by the site owner.

The most significant migration pathways for PCBs in the Study Area are historical and
included industrial wastewater, stormwater, overland transport, overwater releases, and
riverbank erosion (Table 10.2-1). Atmospheric deposition and upstream inputs may
have also contributed PCBs to the Study Area, the releases from these pathways are not
quantifiable and are difficult to distinguish.

Stormwater PCB loads have decreased substantially from historical levels since
implementation of stormwater controls and the statutory ban on PCB manufacture in the
1970s. Overland transport was likely more important prior to the development of
extensive stormwater conveyance systems. Bank erosion is also likely more important
when PCBs were in wider use, or when contaminated material was used in construction
fill activities. Historical PCB overwater releases have not been identified through the
file review process, but are likely to have occurred in association with overwater
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operations, such as ship building and dismantling, ship repair and maintenance, and
with the use of hydraulic fluids in dock operations. The locations of elevated PCB
concentrations in sediments coincide in some cases with ship construction, dismantling,
and repair operations, and it is likely that overwater releases occurred concurrently as a
result of historical activities in these locations. PCBs are also detected in sediments
near outfalls draining facilities historically engaged in electrical equipment
manufacturing, such as at RM 11.3E and at OF-17. Stormwater discharges and
riverbank erosion associated with fill soil from offsite and/or steel manufacturing
activities at RM 2E have also resulted in PCB contamination in sediments.

Current PCB inputs to the Study Area are lower than historical inputs. However,
measured elevated levels of PCB concentrations in surface sediments and other media,
including biota in the International Slip and Swan Island Lagoon indicate ongoing
localized inputs and/or internal mass transfer of historical PCB inventory from
subsurface to surface sediments and then to other media by processes such as sediment
resuspension (due to both natural and anthropogenic disturbance factors) and biological
uptake. While surface sediments generally exhibit lower PCB concentrations than
subsurface sediments, the temporal persistence of elevated PCB levels in surface
sediments in many nearshore and off-channel areas suggests that net sedimentation rates
may be low in many nearshore areas. This is supported by the bathymetric change data
and the limited radioisotope data from the Study Area (Anchor 2005), sediment column
mixing rates are high, and inputs of PCBs still occur. Potentially important current
pathways include stormwater and riverbank erosion. The effects of current releases and
these physical site features are expressed in surface sediment concentrations (Panel
10.2-1A).

Known or likely complete historical pathways for PCBs have been identified at 40 sites
(Table 10.2-1 and Panels 10.2-1A-C), and include stormwater (38 sites), overland
transport and riverbank erosion (6 sites), and overwater releases (1 site).

Current known or likely complete pathways for PCBs have been identified at 18 sites,
and include stormwater (16 sites), overland transport (2 sites), riverbank erosion (3
sites,) and groundwater transport (1 site).

10.2.1.3 Loading, Fate, and Transport of PCBs

PCB loading, fate, and transport in a typical year for the Study Area is summarized on
Figures 10.2-1a-b, 10.2-2, and 10.2-3-summarize-the. Estimates are for current
conditions and likely differed historically. Much of the PCB mass in the Study Area,
especially in deeper sediments, is attributable to historical loading that occurred under
different loading conditions and rates.

External-Loating

Upstream surface water represents the largest estimated current loading term for PCBs

to the Study Area (Figures 10.2-1a and 10.2-2), and is associated with both the
dissolved and suspended fractions. On a annually averaged basis, the majority of this

For Discussion Purposes Only — Do Not Cite or Quote. 7



Portland Harbor RI/FS
Draft Final Remedial Investigation Report
August 29, 2011

load occurs during low-flow conditions (Figure 6.1-2) which exist for approximately
two-thirds of the year. Surface water samples collected during high-flow consistently
exhibited lower concentrations of PCBs than in low-flow samples, indicating that
inflow concentrations at high flow rates have greater influence than local effects. Total
PCB concentrations in sediments accumulating in upstream borrow pits, which are
likely a mixture of upstream bedload and suspended load, are comparable to the upriver
bedded sediment background concentrations.

PCB loads in surface water increase between the upstream and downstream boundaries
of the Study Area in both the particulate and dissolved fractions, and is in part
attributable to quantified external loads (stormwater, atmospheric deposition, and
advection through subsurface sediments). Other possible reasons for the increased
loading is due to internal fate and transport processes such as sediment resuspension,
which have not been quantified. The distribution of total PCBs in surface sediments,
sediment trap samples, and the particulate fraction of surface water samples, on both a
dry-weight and OC-normalized basis, is presented on Figure 10.2-1b.

Estimates of current PCB loading via stormwater are approximately half the estimated
upstream load, atmospheric deposition directly to the Study Area river surface (is nearly
an order of magnitude lower than the upstream surface water load (Figure 10.2-2).
PCBs were detected in stormwater in Round 3A and 3B sampling in each land use area
sampled (see Section 6.1.2.3 and 10.1.4.1.2). Groundwater advection through
subsurface sediments is estimated the least significant of the quantified terms, but is
subject to a relatively high degree of uncertainty due to the variability in published
organic-carbon partitioning values for PCBs. As discussed in Section 6.1.1.2, bedload
into- and out of the Study Area is expected to be low relative to dissolved and
particulate surface water loading. PCB volatilization from the water column is relevant
for only a small fraction of the less chlorinated PCB congeners and is also expected to
be low.

Fate and transport processes internal to the Study Area for total PCBs are shown on
Figure 10.2-2. PCB transport to the water column due to pore water advection through
surface sediments is only process for which quantitative estimates were developed, and
is estimated to be similar in magnitude to the subsurface advective loading. Other
internal fate and transport processes are depicted on Figure 10.2-2 on a qualitative basis
only. Sediment erosion, deposition, and burial are a function of locally and temporally
variable hydrodynamic conditions and the surface sediment mixing rate. PCB
partitioning between suspended sediment and surface water depends on the relative
concentrations associated with suspended particulate organic carbon and the dissolved
surface water fraction, as well as reaction kinetics. The fate of PCBs within the Study

Area may also be influenced te-a-miner-degree-by relativelyvery-slow microbially-
facilitated degradation and photolysis.

PCB loads from upland groundwater plumes are not expected to be significant and
estimates were not generated. Loading from permitted point source discharges were not
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estimated because PCBs are not regulated and monitored under any active discharge
permits within the Study Area. Estimates of PCB loading from upland soil and
riverbank erosion also were not assessed due to a paucity of data for riparian soil PCB
concentrations and erosion rates.

The total PCB load in surface water increases downstream through the Study Area to
RM 47 (Figure 10.2-3), the largest PCB stormwater inputs enter the Study Area between
RM 3 and 4. As described in Section 6.1.2, the estimated load (1 kg/yr) to this reach is
largely from a non-representative (unique) site (Outfall WR-384) and exceeds the next
highest stormwater load, between RM 8 and 9, by a factor of 10.

Atmospheric deposition is estimated to contribute a total PCB load approximately one-
third that of stormwater at the Study Area scale. Deposition loading to the water
surface varies only as a function of water surface area by river mile.

No current known or likely complete PCB overwater pathways have been identified.
Current overwater releases may be locally important at sites with continuous waste
handling or operational activities, but are considered a minor current pathway overall.

" At approximately RM 3, the Columbia River and Multnomah Channel hydraulically influence the flow regime
complicating interpretation of load conditions in this area (see Section 3.1.3.3).

For Discussion Purposes Only — Do Not Cite or Quote. 9

/[

Commented [INnt10]: Value to be added following dispute
resolution

J




Portland Harbor RI/FS
Draft Final Remedial Investigation Report
August 29, 2011

While the elevated-areas of PCB subareascontamination in the Study Area appear to be
the result fromof releases from specific localized sources-(beth-historical and/or
current), PCBs also enter the Study Area from non-point and diffuse sources: such as
private and public stormwater and sewer outfalls, and sources upstream of the Study
Area in the Willamette River. —Harbor-wide loading estimates indicate that the highest
current external inputs to the Study Area are from upstream surface water and, to a
lesser degree, stormwater runoff and atmospheric deposition-within-the Study-Area.
These estimates indicate that the mass flux of PCBs in surface water-{dissclved-and
particulate) exiting the Study Area at RM 2 and at the Multnomah Channel entrance
exceed the estimated fluxes entering the Study Area from all quantified external loading
terms. This suggestsindicates an internal mass transfer of PCBs from bedded sediment
to the water column, likely through sediment resuspension.

10.2.1.4 Human and Ecological Risks Associated with PCBs
PCBs are thea prlmarv contrlbutor to human health risks mat Portland Harbor—'lihe

Total PCBs pose significant risk to mink, river otter, and spotted sandpiper, and low

risk to osprey, bald eagle, sculpin, and smallmouth bass. PCBsThey were identified as
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one of the primary contaminants in sediment likely to pose potentially unacceptable risk
to the benthic community

10.2.310.2.2  Total PCDD/Fs

A graphical CSM for Total PCDD/Fs in the Study Area is presented Panels 10.2-2A-C.
As a group, PCDDs represent 75 different isomers, while PCDFs comprise
over 135 compounds (Eisler 1986). These two chemical classes are generally referred
to as dioxins and furans, respectively. PCDD/Fs are byproducts of combustion,
incineration, certain industrial chemistry processes, and natural sources, including
combustion, metal smelting, and production bleached paper, polyvinyl chloride (PVC),
inks/dyes, certain chlorine_production technologies, chlorophenols, chlorinated
herbicides, and commercial Aroclor (PCB) mixtures (ATSDR 1998). Examples of
combustion and incineration that may lead to the formation of PCDD/Fs include
hazardous or medical waste incinerators, cement Kilns, boilers and industrial furnaces,
vehicle emissions, fossil fuel power plants, burning PCB containing electrical
equipment (such as transformers), and backyard burning (e.g., refuse piles, burn
barrels). PCDD/Fs are naturally produced from forest fires, volcanic eruptions, and
sedimentary deposits. Currently the largest source is from backyard burning (EPA
2006b).

When released into the air, some PCDD/Fs may be transported
long distances, even around the globe. In the atmosphere, it has been estimated that 20
to 60 percent of 2,3,7,8-TCDD is in the vapor phase. Sunlight and atmospheric
chemicals can break down a very small portion of the PCDD/Fs, but most PCDD/Fs
will be deposited on land or water (ATSDR 1998).

Behavior of PCDD/Fs in the environment is characterized by low vapor pressures, high
octanol-water and organic carbon partitioning coefficients (Kow and Koc, respectively),
and extremely low water solubilities. The are hydrophobic and facters
have indicate-a strong affinity for sediments;-particularhyrsediments-with high organic
matter content; as a result, transport of PCDD/Fs in aquatic systems is closely tied to
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fine-grained sediment transport processes. Some PCDD/Fs, present near the water
surface and not bound to solids, may be subject to photodegradatlon (EPA 1994). but

_In general,
PCDD/Fs are stable in all environmental media, with persistence measured in decades.
Chemical degradation of PCDD/Fs through reductive dechlorination can also occur, but
it is-can-beis typically a very-slow process. PCDD/Fs have been shown to biomagnify
in aquatic food webs and associated avian and mammalian species (ATSDR 1998).

10.2.3-110.2.2.1 TCBbb-TEQTotal PCDD/F Contaminant
Distribution

Panels 10.2-2A~C present the Study Area graphical CSM for FEBB-FEQTotal

PCDD/F M@M@%LP@%%WH&W%%@Q@

Care should be taken in interpreting the FEBB-TFEQ-Panels 10.2-2A-B hecause

relatively few sedlment samples #em%heiede;al—nawgaﬁeneha#mel—were analyzed for
PCDD/Fs

“ ‘{ Formatted: Indent: Left: 0"

Total PCDD/Fs were detected in sediments in several locations along the eastern and Commented [A11]: It would be more relevant to discuss dioxin
A A TEQ. Total PCDD/Fs may be good for relative distribution, but the

western nearshore zones an_d in Swan Island Lagoon. The highest detected numbers are a bit meaningless in terms of interpretation since most

concentrations were found in the eastern nearshore zone at RM 2E-8E, Swan Island readers do not use this measurement for dioxins / furans. | suggest

Lagoon, RM 11E, -and-in the western nearshore zone from RM 6W-10.3W, and-from adding TEQ concentrations to the text

1 1 i 1
RM 4W-6W, and at RM 3.4W. There are a number of distinct locations scattered Per Disccussion with K. Koch on 12/4, this section is now based on
throughout the Study Area that exhibit elevated PCDD/F concentrations in sediment UELEFERIAFGER. @ Raveks

and coincide with currently identified known or likely historical industrial dioxin and/or
furan sources, including RM 11E, Swan Island Lagoon, Willamette Cove, and between
RI\/I 6.5W and 7.5W, ad|acent to Arkema and Rhone- Poulanc While limited-surface

M%h—m%ha—eeeeeﬂ#aﬂensieemd—nﬁheeas{e#meaﬁhe#e%ene—Total PCDD/F
concentrations in the subsurface are generally greater than that observed in surface
sediments. The higher concentrations generally observed in subsurface sediment
relative to concentrations in surface sediment are indicative of a primarily historical
input of these contaminants to the Study Area. Areas of apparent PCDD/F

contamination in sediment in other locations in the Study Area not associated with
documented sources and pathways that all point sources may not have been identified.
However these locations are coincident with areas exhibiting high concentrations of
other indicator contaminants, such as PCBs and/or PAHs. While the relatively low
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Surface water concentration are elevated in Willamette Cove, at RM 6.8W, and in the
RM 4 transect sample. Total PCDD/F surface water concentrations within the Study
Area did not display any consistent trends from upstream to downstream.

There no strong spatial or temporal gradients evident in total PCDD/F
concentrations measured in suspended sediments collected in sediment traps within the
Study Area (Figure 5.2-14). In general, Study Area sediment trap samples had higher
total PCDD/F concentrations than the upstream locations near RM 15.6.

PCDD/Fs were detected in all fish and invertebrate tissue samples collected from the
Study Area, the highest concentrations were observed in samples collected between
RM 6.5 and 7.5 (Panel 10.2-2C).

10:2.3.210.2.2.2 Potential PCDD/Fs Sources and Pathways

Historical known complete or likely complete pathways for PCDD/Fs have been
identified at four sites (Table 10.2-3 and Panels 10.2-2A-C) and include stormwater
(four sites), groundwater (one site), overwater releases (one site), overland transport
(two sites), and riverbank erosion (two sites).

Current known complete or likely complete pathways for PCDD/F have been identified
at two sites and include stormwater (both sites), overland transport (one site), and
riverbank erosion (one site).

Stormwater transport is expected to be the most significant current pathway for
PCDD/Fs to enter the Study Area from adjacent upland sites. A current known complete
pathway has been identified City of Portland Qutfall OF-22B.
Gould Electronics, Rhone Poulenc, and McCormick & Baxter are identified as having
known complete historical pathways.

No current known or likely PCDD/F overwater pathways have been identified.
However, McCormick & Baxter is identified as having a known historical pathway.

No sites have been identified as having current known or likely complete groundwater

pathways for PCDD/Fs, though McCormick & Baxter had a historical complete
pathway
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A-current known pathway-for PCDD/Es exists-at the Triangle Park site—McCormick &

10.2.3410.2.2.3 Loading, Fate, and Transport of PCDD/Fs

The loading, fate, and transport assessment for total PCDD/Fs is summarized on
Figures 10.2-4a, 10.2-5a, and 10.2-6a. The greater PCDD/Fs mass in the Study Area
deeper sediments (Panel 10.2-2B) is likely attributable to historical loading that
occurred under different past loading conditions and rates. Due to the limited data
available, PCDD/F loading terms were quantified only for upstream surface water and
advection through subsurface sediments. Upstream loading contributes much greater
estimated loads of total PCDD/Fs to the Study Area than advection through subsurface
sediments (Figures 10.2-4a and 10.2-5a). Upstream surface water loads are associated
primarily with the suspended particulate fraction, with similar total PCDD/F mass loads
entering the Study Area during high-flow and low-flow conditions (see Figure 6.1-4).
The total PCDD/F upstream loads in surface water comparable with downstream loads.
A cross-media comparison and statistical assessment of surface sediment, sediment trap
samples, and the particulate fraction of surface water samples on a Study Area-wide
basis is shown in Tables 10.2-2a-b and Figure 10.2-4b. — An apparent increase in the
estimated surface water flux of PCDD/Fs from upstream to downstream within the
Study Area may reflect contributions from a combination of other external loading
terms (stormwater, advective transport, and atmospheric deposition) or internal fate and
transport processes, such as sediment resuspension.

10.2.2.4 Human and Ecological Risks Associated with PCDD/Fs < | Formatted: Heading 4, Indent: Left: 1.13"

Commented [Int12]: Value to be added following dispute
resolution
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Inthe BHHRA total dioxin TEQresultedDioxins and furans pose unacceptable risks to
human health at Portland Harbor, primarily due to exposures through consumption of
shellfish and resident fish, as well as a direct contact exposure to contaminanted
sedlments for peole enqaqed in flshlnq act|V|t|es4&Hsleesmnates4haLexeeededrareaneer

furans poses an Hsk—e#ecoloqlcallv 3|qn|f|cant risk ada;e#seeﬁeet&to mink, and
peopulations—Total TEQ also-posesrisk of adverse effects to river otter, spotted
sandplper and osprey, {aepaiafﬂen&and-to bald eagles. Fheselatterrisksarelowerthan

— F*f{ Formatted: Heading 4

10-2.510.2.2.5 Total-DDx kff{ Formatted: Heading 4, Indent: Left:

1.13"

The Study-Area-graphical CSM for DDx compounds in presented in Panels 10.2-3A-C .-
Lloading information is summarized in Figures 10.2-7 through 10.2-9.
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DDT was widely used as an insecticide from about 1943 (Porter 1962) until 1972, when

DDE and DDD are the primary metabolites of DDT, but technical-grade DDT may also Siiilieylirnnd, [ e ez il pEgre CRpip (s i

it was banned for most uses in the United [States, because of its toxicity to wildlife-. | commented [Int13]: The use of DDT in the USA was not
. . o ) N SW USA as well as for control of insects aboard certain vessels
contain DDE and DDD as impurities (ATSDR 2002d). DDT was released historically

entering US waters as well as by the US Navy for these purposes
to air and soil through widespread spraying of crops and forests, and for mosquito
control. Releases also occurred at more local scales at pesticide manufacturing and
storage facilities. Ongoing releases occur in countries where its use is not banned, and
some of these releases can be transported globally through the atmosphere. Because
DDT is no longer produced orand sold in the United States, significant new releases to
the environment are uncommon. Consequently, most of the mass of DDx found in the
Study Area is derived from historical sources. However, DDx compounds continue to
be introduced to the LWR through a variety of environmental pathways, as described in
Section 10.2.3.2.

DDT degrades slowly via abiotic and microbially-mediated processes to the more
persistent DDx compounds, DDE (under aerobic conditions) and DDD (in anoxic
systems; EPA 2000b). In the environment, DDx compounds are persistent and are
readily bioaccumulated in aquatic organisms (EPA 2000b). While there is no clear
evidence that DDT, DDD, or DDE causes cancer in humans, there is sufficient evidence
of carcinogenicity of these substances in rodents, which has led to their classification as
probable human carcinogens (ATSDR 2002d).

10.2.2.6 __DDx Contaminant Distribution

[ ‘ Commented [Int14]: Chemical-specific definition of

Within 7 “elevated” concentrations should be retained for clar